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Besides, the alternative method has shown good predictive capability not only for the high-temperature stage of the process, but also for cool flames, being the mean relative deviation versus the experimental data lower than Since both NO x and soot emissions cannot be simultaneously reduced in 8 conventional diesel combustion and due to the high cost of after-treatment 9 systems for such pollutant species, new combustion strategies have appeared 10 as an alternative method to achieve simultaneously clean and efficient en- load is increased, which results in high pressure rise rates and, therefore, in 37 high combustion noise and mechanical strains.
38
The autoignition phenomenon can be well predicted by using advanced proposed by these authors is the following:
where t i is the time of ignition of the process and τ is the ignition delay time 51 under constant conditions for the successive thermodynamic states. 
230
In this study, the synthetic EGR was considered to be composed by the by two different consecutive integrals:
where t i,CC is the ignition delay of the process referred to a maximum con- The performed experimental study was as follows:
337
• Fuel: PRF25, PRF50 and PRF75.
338
• Initial temperature (T i ): 363 K, 383 K, 403 K and 423 K.
339
• Initial pressure (P i ): 0.15 M P a.
340
• Compression stroke: 180 mm.
341
• Compression ratio (CR): 14 and 19.
342
• Oxygen molar fraction (X O 2 ): 0.21, 0.18 and 0.16.
343
• Equivalence ratio (F r): from 0.4 to 0.8 depending on the fuel and on 344 the oxygen molar fraction.
345
The performed parametric study can be seen in Underlined.-exclusively for PRF75.
Results and validation

352
The experimental trends of the ignition delay are discussed in this section. which causes a decrease of reactivity that results in longer ignition delays.
375
The dependence of the ignition delay on the compression ratio can be 376 also seen in Figs. 4, 5 and 6 for PRF25, PRF50 and PRF75, respectively.
377
The ignition delay decreases when the compression ratio is increased, since 378 higher pressures and temperatures are reached. Moreover, Fig. 4 shows that, 379 in general, the NTC zone becomes less pronounced if the pressure is increased.
380
The end of the NTC zone is controlled by the unimolecular fall-off reaction 381 H 2 O 2 + M = OH + OH + M , which is a third body reaction the specific 382 reaction rate of which increases if the pressure is increased.
383
The effects of the equivalence ratio on the ignition delay under low tem- ignition is triggered when a critical concentration of chain carriers is reached.
388
The accumulation of chain carriers depends on the amount of fuel, so that the 389 higher the equivalence ratio, the higher the generation rate of chain carriers on the other hand, the higher the equivalence ratio, the higher the heat capac-432 ity of the mixture and, therefore, the higher the thermal sink effect, leading 433 to lower temperatures. The result of these two facts is that cool flames are cause that cool flames cannot be clearly identified. As said before, two dif-
444
ferent predictive methods have been tested. On the one hand, the integral 445 method defined by Eq. 2 has been applied assuming HO 2 as chain carrier.
446
On the other hand, the Livengood & Wu integral method (Eq. 1) has been 447 solved using τ 1 values referred to cool flames.
448
The relative deviation in ignition delay, , was calculated in order to more 449 easily compare experimental and simulation results. This deviation is defined 450 as follows:
where t i,1 represents the ignition delay under transient conditions referred |, has been also calculated.
465
The confidence intervals for the mean absolute deviation,| |, 
502
The ignition delay deviations referred to the high-temperature stage be- octane number, the worse the simulation capability of the mechanism, which 510 means that the accuracy of the n-heptane sub-mechanism is higher than the 511 accuracy of the iso-octane sub-mechanism . The confidence intervals for| | 512 with a confidence level of 95% are summarized in Table 4 for all the predic- 
